ErbB receptor negative regulatory mechanisms: implications in cancer.
Activation of ErbB receptor tyrosine kinases (RTKs) must be precisely regulated to ensure the fidelity of developmental and homeostatic processes mediated by growth factors. Insufficient receptor stimulation will lead to defects in tissue development, while excessive stimulation can lead to hyperplastic events associated with cancer and other diseases. A coordinated balance of the intensity and timing of receptor signaling, achieved through both receptor activation and negative regulatory mechanisms, is required for signaling fidelity. While considerable effort has gone into understanding mechanisms by which ErbB receptors are activated, our understanding of the suppression of growth factor receptor activity remains limited. While ligand-stimulated receptor degradation is the most thoroughly examined mechanism for preventing hyper-signaling by ErbBs, recent studies indicate that several other mechanisms act directly on receptors to suppress receptor levels, or the magnitude or duration of receptor signaling. ErbB receptor overexpression or aberrant activation contributes to the progression of numerous solid tumor types. Hence, tumor cells must overcome these endogenous receptor negative regulatory mechanisms before they can exploit ErbB receptors to achieve uncontrolled growth. Here we will discuss several proteins that directly interact with ErbB receptors to suppress signaling, highlighting the potential impact of their loss on tumor progression.